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ABSTRACT

A novel composition comprising an aryl ketone, a bo
rate or phosphate ester of an alkanolamine, and a poly
olefin, said composition being particularly subject to a
controlled degradation.
13 Claims, No Drawings
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about 0.01 to about 10 wt.% aryl ketone, from about
0.01 to about 10 wt.% borate or phosphate ester of an
alkanolamine, and a polyolefin.

NOVEL POLYOLEFIN COMPOSITION OF
MATTER

CROSS-REFERENCE TO RELATED
APPLICATIONS

One of the more specific embodiments relates to a
polyolefinic composition of matter comprising from
about 0.01 to about 10 wt.% diphenyl ketone, from
about 0.01 to about 10 wt. % tris(2-(dicyclohex
ylamine)propyl)borate, and polyethylene.
Other objects and embodiments of this invention will
O be found in the following further description of the
present invention.
The novel polyolefinic composition of matter com
prises an aryl ketone, aborate or phosphate ester of an
alkanolamine and a polyolefin. Aryl ketones contem

This is a continuation-in-part application of a co
pending application Ser. No. 596,692, filed July 17,
1975, which is in turn a continuation-in-part applica
tion of application Ser. No. 428,561, filed Dec. 26,
1973 and now abandoned.
This invention relates to a novel composition com
prising an aryl ketone and aborate or phosphate ester
of an alkanolamine useful as an additive to polyolefin
plastic materials whereby degradation of said materials 15 plated within the scope of this invention are those in
is effected in a controlled manner. More specifically, accordance with structure I.
this invention relates to a novel composition compris
ing a polyolefin and said aryl ketone and a borate or
O
l
phosphate ester of an alkanolamine.
(R-CHCR
It is known that polyolefin plastic materials generally 20
retain their natural physical properties under normal in which R is selected from a group consisting of an
conditions, thus creating an environmental problem alkyl, aryl, alkaryl, aralkyl, cycloalkyl, substituted al
relating to the disposal and decomposition thereof. It
has heretofore been the practice to incorporate a light kyl, substituted aryl, substituted alkaryl, substituted
or substituted cycloalkyl radical, and R2 is se
sensitizer in the plastic material to increase its suscepti 25 aralkyl
lected from a group consisting of an alkyl, aryl, alkaryl,
bility to degradation upon being discarded. However aralkyl,
cycloalkyl, alkoxy, carboxy, carboalkoxy, sub
the incorporation of said light sensitizer affords a poly
alkyl, substituted aryl, substituted alkaryl, sub
olefin plastic material which begins to degrade and stituted
weaken substantially immediately upon exposure to stituted aralkyl, substituted cycloalkyl, substituted alk
light. The art discloses that the degradation period of 30 oxy, substituted carboxy or substituted carboalkoxy
the polyolefin can be extended by the incorporation radical, and in which n is equal to an integer between 0
and 5. Such aryl ketones may be exemplified, in partic
therein of certain light absorbers, for example, o ular,
by methyl phenyl ketone, ethyl phenyl ketone,
hydroxybenzophenone, 2-(o-hydroxyphenyl)benzo
triazole, 2,2',4,4-tetrahydroxybenzophenone, 2,2'- propyl phenyl ketone, butyl phenyl ketone, amyl
dihydroxy-4,4'-dimethoxybenzophenone, and the like, 35 phenyl ketone, hexyl phenyl ketone, heptyl phenyl
ketone, octyl phenyl ketone, decyl phenyl ketone, te
but even with this system, the plastic material begins to tradecyl
phenylketone, diphenylketone, 2-methylphe
degrade and weaken substantially immediately upon
nyl phenyl ketone, 3-ethylphenyl phenyl ketone, 4
exposure to light.
In contradistinction to the prior art, and in accor propylphenyl phenyl ketone, 3-amylphenyl phenylke

tone, 2,3-di-n-butylphenyl phenyl ketone, 2,3,4triamylphenyl phenyl ketone, 3-phenylbutyl phenyl
ketone, 4,6-diphenylhexyl phenyl ketone, cyclobutyl
phenylketone, cyclopentyl phenyl ketone, cyclohexyl
phenylketone, 3-methoxyamyl phenylketone, 2-ethox
yhexyl phenylketone, 3-methoxyphenyl phenylketone,
2-ethoxyphenyl phenyl ketone, 3-propoxyphenyl
phenyl ketone, 2,3-dimethoxyphenyl phenyl ketone,
2,3,4-triethoxyphenyl phenylketone, 2-methoxycyclo
pentyl phenyl ketone, 3-ethoxycyclohexyl phenylke
50 tone, 2-carboxyphenyl phenyl ketone, 3-methoxyphe
tion thereafter.
methyl ketone, 4-propoxyphenyl cyclopentyl ke
The novel composition of this invention, namely, an nyl
tOne.

dance with the present invention, initiation of the deg 40
radation process is delayed by the incorporation in the
plastic material of a novel composition comprising an
aryl ketone and aborate or phosphate ester of an alka
nolamine, thus permitting a maximum retention of
strength prior to the onset of the degradation process. 45
Utilization of the present invention will enable a manu
facturer of polyolefin plastic materials to produce a
product of maximum strength retention during periods
of normal use, and subject to relatively rapid degrada
aryl ketone in combination with a borate or phosphate
hydrocarbon polymers and copolymers including, in
particular, the polyethylene and polypropylene poly
merization products of ethylene and propylene respec
tively, but also including the polymerization products
of butene, pentene, hexene, styrene, and the like.
It is therefore an object of this invention to provide a
novel polyolefinic composition which will retain maxi
mum strength for an extended period prior to the onset
of the degradation process.
In one of its broad aspects, the present invention
embodies a polyolefinic composition of matter com
prising an aryl ketone, aborate orphosphate ester of an
alkanolamine, and a polyolefin.
Another embodiment of this invention concerns a
polyolefinic composition of matter comprising from

The polyolefinic compositions of this invention also
contain a borate or phosphate ester of an alkanola

ester of an alkanolamine, is useful as an additive to

mine. The borate or phosphate ester may be of any
alkanolamine including such as are prepared from the
reaction of an aliphatic amine with one or more equiva
lents of an olefinic epoxide. Suitable borate esters in
clude, in particular, the borate ester of 2-(dicyclohex
60 ylamino)propanol, commonly nomenclated tris(2(dicyclohexylamino)propyl)borate, the borate ester of
N-2-hydroxyethyl-N-butyl-3-methoxy-4-methyl
phenylamine, commonly nomenclated tris(2-(N-butyl
3-methoxy-4-methylphenylamino)ethyl) borate, the
65 phosphate ester of N-2-hydroxyethyl-N-butyl-3-

55

methoxy-4-methylphenylamine, commonly nomen
clated

tris(2-N-butyl-3-methoxy-4-methyl

phenylamino)ethyl) phosphate of 2-(dicyclohex
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The following examples are given to illustrate the
novel compositions of this invention, and the novel
retention of physical properties during exposure to
light. These examples are not intended to limit the
generally broad scope of the present invention in strict

3
ylamino)propanol, commonly nomenclated tris(2(dicyclohexylamino)propyl phosphate, and the like.
Suitable borate and phosphate esters further include
the borate and phosphate esters of, for example, N,N'-

diethyl-N,N'-dic2-hydroxyethyl)ethylenediamine,

N,N'-dipropyl-N,N'-dic2-hydroxyethyl)ethylenedia
mine,

accordance therewith.

N,N'-dibutyl-N,N'-di-(2-hydroxyethyl)e-

EXAMPLE I

thylenediamine, N,N'-diamyl-N,N'-di-(2-hydroxye
thyl)ethylenediamine, N,N'-di-sec-octyl-N,N'-di-(2hydroxyethyl)ethylenediamine,
N,N'-di-sec-hexyl
N,N'-di-(3-hydroxyheptyl)ethylenediamine, N,N-di

O

(2-hydroxyethyl)butylamine, N,N-di-(2-hydroxyethyl
)amylamine, N,N-di-(2-hydroxyethyl)hexylamine, N

2-hydroxybutyl-N-butyl-3-butylphenylamine,
hydroxyamyl-N-amyl-3-amylphenylamine,

N-2N-2-

hydroxyamyl-N-butylamylamine, N-2-hydroxyethyl
N,N-dinonanylamine,
N-2-hydroxybutyl-N,Ndinonanylamine, N-2-hydroxyhexyl-N,N-dinonanyla
mine, N-2-hydroxypropyl-N-methylphenylamine, N-2hydroxybutyl-N-methylphenylamine, N-2-hydroxya
myl-N-methylphenylamine, N-2-hydroxyethyl-N-meth
yl-2-methylphenylamine, N-2-hydroxypropyl-N-meth
yl-2-methylphenylamine, N-2-hydroxybutyl-N-methyl
2-methylphenylamine, N-2-hydroxyamyl-N-ethyl-2,3dimethylphenylamine, N-2-hydroxyhexyl-N-ethyl-2,3dimethylphenylamine, N-2-hydroxyheptyl-N-ethyl-2,3dimethylphenylamine, N-2-hydroxyethyl-N,N-dicy
clopentylamine, N-2-hydroxyethyl-N,N-dicyclohexyla
mine, N-2-hydroxyhexyl-N,N-di-2-ethylphenylamine,
N-2-hydroxyheptyl-N,N-di-2-ethylphenylamine,
2
(dicyclopentylamino)-propanol,
2-(dicyclohep
tylamino)propanol,
2-(dicyclo-sec-hexylamino)propanol, N-sec-butyl-2-hydroxypropylamine, N-sec
butyl-2-hydroxyamylamine,
N,N-di-sec-hexyl-2-

15

About 1 gram of methyl phenyl ketone and 0.5 gram
of tris(2-(dicyclohexylamino)propyl borate are ad
mixed with about 98 grams of polyethylene stabilized
against thermal degradation by the inclusion of 0.1 wt.

%. 1,3,5-trimethyl-2,4,6-tris-(3,5-di-t-butyl-4-hydrox
ybenzyl)benzene and 0.2 wt.% distearylthiodipropion
ate. The resulting composition, when exposed to the
accelerated ultraviolet aging fadeometer equipment at
35 C., will exhibit a greater retention of physical
strength, as herein contemplated, than would be ob
served if the borate ester had been excluded from the
formulation.
EXAMPLE II

In this example, 1.2 grams of 3-cyclopentylphenyl
25 methoxy-4-methylphenyl)aminoethyl) phosphate are
admixed with 98 grams of the thermally stabilized poly
ethylene to yield a polyolefinic composition which,
when exposed to the accelerated ultraviolet aging fade
ometer equipment at 35° C., will exhibit a greater re
30 tention of physical strength than would be observed if
the phosphate ester had been excluded from the formu
lation.
Other examples of the novel polyolefinic composi
tions of the present invention comprising an aryl ke
35 tone, a borate or phosphate ester of an alkanolamine,
hydroxyhexylamine, and the like.
and a polyolefin include diphenyl ketone, tris(2-(dicy
The polyolefinic composition of matter herein con clohexylamino)propyl)borate, polyethylene; diphenyl
templated further comprises a polyolefin, for example, ketone, tris(2-(dicyclohexylamino)propyl phosphate,
any of the various and well-known high molecular poly-(butene-1); diphenyl ketone, trisn-butyl(3weight polyethylenes, polypropylenes, polybutylenes, 40 methoxy-4-methylphenyl)aminoethyl)borate, polyeth
polyisobutylenes, polybutadienes, polyisoprenes, poly ylene; diphenyl ketone, tris(n-butyl(3-methoxy-4styrenes, etc., and also including vinyl resins and plas methylphenyl)aminoethyl phosphate, polystyrene;
tics, styrene resins and plastics, and the like.
4-methoxy-3-methylphenyl 3-methylphenyl ketone,
It is understood that the aforementioned aryl ke tris(2-(dicyclohexylamino)propyl) borate, polyethy
tones, borate or phosphate esters of an alkanolamine, 45 lene, 4-methoxy-3-methylphenyl ketone, tris(2-(dicy
and olefins are only representative of the class of com clohexylamino)propyl phosphate, polypropylene; 4
pounds which may be employed and the present inven methoxy-3-methylphenyl 3-methylphenyl ketone,
tion is not necessarily limited thereto.
tris(n-butyl(3-methoxy-4-methylphenyl)aminoethyl
Another parameter which is contemplated within the borate, polyethylene, 4-methoxy-3-methylphenyl 3
scope of the present invention is the percentage weight SO methylphenyl ketone, tris(n-butyl(3-methoxy-4composition of the materials comprising the polyole methylphenyl)aminoethyl) phosphate, polypropylene;
finic composition. The aryl ketone comprises from 3-isopropylphenyl 3-phenylpropyl ketone, tris(2-(dicy
about 0.01 to about 10 wt.%, the alkanolamine, borate
clohexylamino)propyl) borate, polyethylene; 3-iso
or phosphate ester comprises from about 0.1 to about propylphenyl 3-phenylpropyl ketone, tris(2-(dicy
10 wt.% and the olefin comprises from about 80 to 55 clohexylamino)propyl) phosphate, polypropylene, 3
about 99 wt.% of the total weight of the polyolefinic isopropylphenyl 3-phenylpropyl ketone, trisn-butyl(3composition.
methoxy-4-methylphenyl)aminoethyl)borate, polypro
The selected borate or phosphate ester, and the se pylene; 3-isopropylphenyl 3-phenylpropyl. ketone,
lected aryl ketone can be composited with a desired tris(n-butyl(3-methoxy-4-methylphenyl)aminoethyl)
polyolefin by methods known to the art to effect a 60 phosphate, polyethylene; 3-cyclopentylphenyl cyclo
uniform composition. For example, the borate or phos hexyl ketone, tris(2-(dicyclohexylamino)propyl bo
phate ester, aryl ketone and polyolefin may be uni rate, polypropylene; 3-cyclopentylphenyl cyclohexyl
formly composited by means of a common solvent, or ketone, tris(2-(dicyclohexylamino)propyl) phosphate,
the selected ester, aryl ketone and polyolefin may be polyethylene; 3-cyclopentylphenyl cyclohexyl ketone,
admixed in a slurry type of operation, or said ester and 65 tris(n-butyl(3-methoxy-4-methylphenyl)aminoethyl)
aryl ketone may be ground, milled, or otherwise dry borate, polystyrene; 3-cyclopentylphenyl cyclohexyl
trisn-butyl(3-methoxy-4-methylphenyl
mixed with the polyolefin to provide a uniform compo ketone,
)aminoethyl phosphate, polyethylene; 2-carboxyphe
sition.
cyclohexyl ketone and 1 gram of trisn-butyl(3-
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the
reaction
product
of
an
aliphatic amine with one or
nyl methyl ketone, tris(2-(dicyclohexylamino)propyl)
more
equivalents
of
an
olefinic
epoxide.
borate, poly-(butene-2); 2-carboxyphenyl methyl ke
2. A composition as defined in claim 1 further char
tone, tris(2-(dicyclohexylamino)propyl) phosphate, acterized
in that said polyolefin is a polymer of a hydro
polyethylene; 2-carboxyphenyl methyl ketone, trisn carbon selected
from the group consisting of ethylene,
butyl(3-methoxy-4-methylphenyl)aminoethyl) borate, propylene, butene,
pentene, hexene, butadiene, iso
polystyrene; 2-carboxyphenyl methyl ketone, trisn prene and styrene.
butyl (3-methoxy-4-methylphenyl)aminoethyl) phos
3. The polyolefinic composition of claim 1 further
phate, polyethylene; etc.
characterized in that said aryl ketone is diphenyl ke
It is understood that the aforementioned novel poly 10 tOne.
4. The polyolefinic composition of claim 1 further
olefinic compositions of matter are only representative
in that said aryl ketone is methyl phenyl
of the class of compositions of matter which may be characterized
ketone.
prepared and that the present invention is not necessar
5. The polyolefinic composition of claim 1 further
ily limited thereto.
15 characterized in that said aryl ketone is 4-methoxy-3I claim as my invention:
methylphenyl 3-methylphenyl ketone.
1. A polyolefin containing from about 0.01 to about
6. The polyolefinic composition of claim 1 further
10 wt.% of an aryl ketone and from about 0.01 to characterized in that said aryl ketone is 3-isopropylphe
about 10 wt.% of a borate or phosphate ester of an nyl 3-phenylpropyl ketone.
alkanol amine, said aryl ketone having the structure: 20 7. The polyolefinic composition of claim 1 further
characterized in that said aryl ketone is cyclohexyl
3-cyclopentylphenyl ketone.
O
8. The polyolefinic composition of claim 1 further
R, -CHCR
characterized in that said ester is tris(2-(dicyclohex
25 ylamino)propyl)borate.
9. The polyolefinic composition of claim 1 further
in which R is selected from the group consisting of an
alkyl, aryl, alkaryl, aralkyl, cycloalkyl, substituted al characterized in that said ester is trisn-butyl (3kyl, substituted aryl, substituted alkaryl, substituted methoxy-4-methylphenyl)aminoethyl phosphate.
aralkyl or substituted cycloalkyl radical and R is se 30 10. The polyolefinic composition of claim 1 further
in that said polyolefin is polyethylene.
lected from the group consisting of an alkyl, aryl, alka characterized
11.
The
polyolefinic
composition of claim 1 further
ryl, aralkyl, cycloalkyl, alkoxy, halogen, carboxy, car characterized in that said
polyolefin is polypropylene.
boalkoxy, substituted alkyl, substituted aryl, substi
12. The polyolefinic composition of claim 1 further
tuted alkaryl, substituted aralkyl, substituted cycloal characterized in that said polyolefin is polybutylene.
kyl, substituted alkoxy, substituted carboxy and substi 35 13. The polyolefinic composition of claim 1 further
tuted carboalkoxy radical, and in which n is equal to an characterized in thatck said
polyolefin
is polystyrene.
ck
ck
sk
ck
integer between 0 and 5; and said alkanol amine being
S
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